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Abstract
In this retrospective study we examine the effectiveness
of the here named “Twist test” in diagnosing meniscal
pathology. In preparation for this study, a literature
review was conducted to look at commonly used “gold
standard” exam maneuvers utilized in the diagnosis of
meniscal lesions. The data from these studies was used
as comparisons against the twist test. Medical records
of patients who underwent knee arthroscopy from the
2013 calendar year were pulled and assessed for positive
or negative Twist test results. These results were then
correlated with Magnetic Resonance Imaging (MRI), and
more definitively, arthroscopic findings. With this data, we
calculated the sensitivity, specificity, and positive predictive
value (PV+) of the exam maneuver. Our results suggest that
this maneuver may have clinical relevance in diagnosing
meniscal lesions.

Introduction
Meniscal lesions are a common source of knee complaints
today having an incidence rate of 60-70/100,000.1 The male
to female ratio is between 2.5:1 and 4:1,2 and according to
Fazalare et al,3 the most typical age range for a traumatic
tear in the periphery of the meniscus is in patients under 30;
conversely, complex and degenerative tears are often seen in
patients older than 30 years. Given how frequently meniscal
pathology is at least in part associated with knee complaints,
a quick, efficient, and accurate clinical test would be helpful.
Over the years, a variety of clinical tests have evolved to
aid the clinician in his/her diagnostic quest to ferret out the
relevant pathology. Among them, McMurray’s test, Apley’s
grind test, and Joint Line Tenderness have risen to the top
in frequency of use, though several other exam maneuvers
are additionally used. In McMurray’s, the clinician has
the patient lay in a supine position. He/she then externally
rotates the tibia to check for medial meniscal tears and
cycles the patient’s knee through passive flexion and
extension. Alternatively, the knee is internally rotated and
cycled when looking for a lateral meniscus tear. A positive
test is identified by noticeable clicks with or without pain at

the joint line.3 Apley’s grind test is similar in nature: With
the patient in a prone position, the knee is axially loaded
while the clinician internally and externally rotates the
leg. Again, if pain or clicking ensue, the test is considered
positive.2 Joint Line Tenderness is simply palpating the
medial and lateral joint lines between the tibia and femur
for pain or tenderness. Another lesser known diagnostic
maneuver is Thessaly’s test. In Thessaly’s test, the patient
stands on a flat foot with the other lifted off the ground
and flexes the involved knee to 5 degrees and rotates
externally and internally, 3 times in each direction. The
test is repeated with knee flexion of 20 degrees. This is done
while the patient uses the doctor for balance support and
if the patient’s presenting symptoms are reproduced, the
test is positive.2,3 Initial reviews of Thessaly’s test indicate
a positive correlation between the test and meniscal
pathology, though it does not appear to be often utilized and
has not undergone many reviews.2,4-6 Thessaly’s is a similar
exam to the Twist test, though some features of Thessaly’s
compromise what we believe to be a strong aspect of the
Twist test — the ability to stand in a comfortable position.
The Twist test is an easy maneuver to perform that allows
the patient, often already uncomfortable, to feel in control
of the maneuver. The test requires that the patient stand up
in a comfortable setting and shift their weight to each leg in
sequence. While the weight is shifted, the patient is asked
to twist at the hips, placing rotational strain on the knee. A
positive result is defined as the patient claiming a sensation
of pain, clicking, discomfort, or any combination thereof.
The twist test evolved as the result of our observation that
frequently patients who turned out to have meniscal tears
told us that their knee symptoms were increased when the
knee was exposed to rotational stress. Theoretically, having
the patient stand in extension will close the joint space and
force the lesion across the articular surface. In addition to
its accuracy, the value of the Twist test also resides in its
ease of use. Save for providing an arm to balance on in case
of need, little is asked of the clinician in performing this
test. Further, our experience has shown that the majority
of patients find comfort in knowing that they are in control
of the test and that the clinician’s hands are not there to
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expose them to an unexpected and painful maneuver. In
this study, we look to compare the effectiveness of the Twist
test with that of its more traditional counterparts.

Materials and Methods
In order to collect our data, we isolated a group of patients
who had undergone knee arthroscopy within the 2013
calendar year. It was then verified that these patients
underwent a Twist test prior to their arthroscopy. Three
key pieces of information were required for inclusion in
this study: a positive or negative twist test recorded in the
clinical exam, an MR scan (report and imaging reviewed
by the clinician), and arthroscopic documentation of
meniscal pathology or lack thereof. Once we confirmed
that the patients’ records included a twist test, we assessed
their MRI results and ultimately looked at their postoperative diagnosis. With this information we calculated
the sensitivity (defined as those who test positive and have
the disease divided by the total population with the disease),
specificity (defined as those who test negative and do not
have the disease divided by the total population without
the disease), and positive predictive value (PV+, defined as
those who test positive and have the disease divided by the
total number of positive tests.) These tests then told us the
probability a patient will test positive given they have the
disease, the probability a patient will test negative given they
do not have the disease, and the probability that a positive
test indicates one has the pathology. This information was
then compared to similar parameters calculated for the
more traditional tests to determine effectiveness.

Results
The n for our population was 137 individuals. The mean age
for this group was 55.16 years, with the range spanning from
10 years to 87. Of the group, 59, or 43.07%, were male and
78, or 56.93%, were female. Regarding the side, 55.47% (61)
of complaints were on the left knee and 44.53% (76) were
on the right knee. The results from this population show
that the sensitivity for lateral meniscal tears is 89.66% and
91.49% for medial meniscal tears. The sensitivity for a lesion
in either meniscus is 90.52%. The specificity for the test
with regards to the lateral meniscus is 11.39%, compared
to 16.28% in the medial meniscus; the collective specificity
is 19.05%. The positive predictive value (PV+) for the lateral
meniscus is 42.62%, but jumps to 70.49% for the medial
meniscus. More importantly, the PV+ for any meniscal tear
is 86.07%, indicating that a positive Twist test has an 86.1%
accuracy rate in diagnosing meniscal pathology within
this group. A large portion of our population did indeed
have the condition in question, with 116 of the 137 patients
definitively having some form of meniscal pathology. Of
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the 21 remaining, one had a fold in her medial meniscus,
though it did not turn out to be torn in any way and 13
suffered from a synovial plica. The other 7 individuals had
a range of issues from patellofemoral tracking instability to
synovitis to loose bodies in the knee.

Discussion
According to Hegedus et al,4 which was a meta-analysis
of various studies looking at the efficacy of McMurray’s
Test, Joint Line Tenderness (JLT), Apley’s Test, and other
miscellaneous tests, a wide range of values for sensitivity
and specificity exist. Looking at McMurray’s Test, 14
different studies were analyzed. Of these, sensitivity ranged
anywhere from 29% to 65% on the medial meniscus (average
48%) and specificity ranged from 71% to 94% (average 88%);
the lateral meniscus had sensitivities ranging from 15%68% (average 45%), and specificities ranging from 86%97% (average 91%); tears in either menisci had sensitivities
ranging from 28%-74% (average 47%) and specificities
ranging from 11%-96% (62%). Again, 14 studies looked at
JLT. For this maneuver, medial meniscus sensitivity ranged
from 58%-86% (average 72%), and specificity ranged from
45%-87% (66%); the lateral meniscus ranges were 22%-93%
(average 56%) for sensitivity and 70%-98% (average 88%) for
specificity; tears in either menisci had sensitivity ranging
from 27%-95% (average 70%) and specificity ranging from
5%-96% (average 42%). Apley’s Test was examined by
seven studies: The medial meniscus range was 41%-47%
(average 44%) for sensitivity and 82%-93% (average 88%)
for specificity; the lateral meniscus ranged from 23%-41%
(average 32%) for sensitivity and 86%-99% (average 93%)
for specificity; tears in both menisci ranged from 13%70% (35%) for sensitivity and 33%-100% (average 75%) for
specificity. Finally, the reviews of five unique tests showed
sensitivity ranging from 27%-92% and specificity ranging
81%-97%. A review of Akseki et al showed their test had
a sensitivity of 67% for the medial meniscus and 64% for
the lateral meniscus; the specificity was 81% for the medial
and 90% for the lateral meniscus. Merke’s sign showed
a sensitivity of 71% and a specificity of 83% for either
meniscus. The Steinmann I sign had a sensitivity of 27%
and a specificity of 96% for either meniscus. The dynamic
test had a sensitivity of 85% and a specificity of 90% when it
came to the lateral meniscus; no other review was done on
this test. Finally, the Thessaly test had a sensitivity of 89%
for the medial meniscus and 92% for the lateral meniscus;
the specificity was 97% and 96%, respectively.
Galli et al,7 another meta-analysis that focused on
Joint Line Tenderness and McMurray’s test, painted a
similar picture. Joint Line Tenderness was found to have a
sensitivity of 63% and a specificity of 50%; and McMurray’s
was found to have a sensitivity of 34% and a specificity of
86%.

Harrison et al5 looked solely at the effectiveness of the
Thessaly test. In their study they found the maneuver had
a sensitivity of 90% and a specificity of 98%; their positive
predictive value was 98.5%. These numbers indicate
considerable effectiveness with this maneuver, though the
study, itself, claims that the results cannot be applied to the
general population due to their small sample population
and the study being conducted at a referral center.
Rinonapoli et al8 examined McMurray’s and Apley’s tests.
They found McMurray’s to have a sensitivity of 80% and a
specificity of 78.5%. They found Apley’s to have a sensitivity
of 84% and a specificity of 71%.
Though the Twist test still needs to undergo a more
critical vetting process, our initial findings indicate that it
may be a viable diagnostic maneuver in a clinician’s tool
bag to be used before a patient is sent for an MRI scan when
one is suspicious of meniscal pathology. The sensitivity of
the Twist test is as high, if not more so, than McMurray’s,
Apley’s, Joint Line Tenderness, and other commonly
performed maneuvers. Further, though some of the other
studies did not calculate PV+, we have confidence that our
value of 86.07% would be fairly competitive. This indicates
that the Twist test, if positive, has a high likelihood of
diagnosing meniscal pathology in a patient. Given the ease
and comfort with which this test can be performed, we
consider the PV+ indicative of the usefulness of the Twist
test. Additionally, it requires little experience on the part
of the examiner, and thus would be a sound maneuver for
students to perform. Furthermore, the test also puts the
patient in a position to quickly perform Helfet’s test (full
extension of the knee while seated or, in this case, standing
to test for meniscal pathology) so that the practitioner
can rapidly checkoff multiple maneuvers without having
to place the patient in additional positions. Despite the
promising numbers in sensitivity and PV+, the Twist test
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does have fairly poor specificity from these findings. We
believe these findings can be explained, however, by the
post-operative population we chose to sample from; this
will be discussed further in the limitations.
Limitations

The limitations we have identified in this study are based
primarily on the number and nature of our sample
population. We decided to confine our population to the
2013 calendar year of knee arthroscopy patients. This led to
an n of 137, which is enough to draw conclusions, but really
should be expanded upon to truly substantiate the accuracy
of our data. Further, the nature of our patients is confined
to those who underwent knee arthroscopy. The lack of nonsurgical patients, or even patients without knee trouble,
led to what is believed to be an artificially low number of
true negative tests (within this study, we had four true
negatives, but 21 of our subjects were without the disease).
This data could potentially be interpreted as showing that
even a healthy individual could have a positive twist test,
irrespective or meniscal pathology, though we believe that
further study on non-operative and healthy knee patients
would disprove this claim. We must include, however, that
this data would be somewhat difficult to acquire as we
would have to rely on MRI data to confirm the diagnosis;
MRIs are generally quite accurate but even within our
population we found 17 false positives and 15 false
negatives. Additionally, we found it quite interesting that
13 of our false positives were found to have a synovial plica.
This was an unanticipated finding that ultimately harmed
the effectiveness of the Twist test in diagnosing meniscal
tears; the fact that these patients did indeed have pathology
in some form in their knee helps offset the missed diagnosis,
though.

Right twist
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Future research
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